Structure and development of rabbit pepsinogens. Stage-specific zymogens, nucleotide sequences of cDNAs, molecular evolution, and gene expression during development.
In order to clarify the structure and development of rabbit pepsinogens, purification and molecular cloning of these proteins were performed at various developmental stages. Several pepsinogens were isolated, and they were classified as pepsinogens F and M, and into pepsinogen groups I, II, and III. The relative levels and specific activities of the various pepsinogens changed significantly during development. Pepsinogens F and M were present only at the early postnatal stage, and their level was higher than those of other pepsinogens at this stage. Pepsinogens in groups I, II, and III were the predominant zymogens at the late postnatal stage. cDNA clones encoding all of these pepsinogens were obtained, with the exception of pepsinogens I and M, and the nucleotide sequences were determined. Each cDNA contained a leader region (signal peptide), a pro-region (activation segment), and a pepsin region, of 15, 44, and 328 residues, respectively, with the exception of the cDNA for pepsinogen F in which the pro- and pepsin regions were composed of 43 and 330 residues, respectively. Pepsinogens in groups II and III exhibited a high degree of similarity with one another, whereas many substitutions were found in pepsinogen F. A unique substitution in the activation segment of pepsinogen F, namely, Gly----Asp at position 21, was found, which made the structural features of this segment more specific. A phylogenic tree was constructed from the differences in nucleotide sequences and showed clearly that each pepsinogen in groups II and III could be classified as pepsinogen A, a major pepsinogen in mammals. Pepsinogen F diverged significantly from these groups and may be a new type of pepsinogen. Northern analysis revealed that the expression of the gene for pepsinogen F was restricted to the early postnatal stage, and the expression of genes for pepsinogens in groups II and III was detected predominantly at later stages, a result that shows the switching of gene expression from fetal pepsinogen to adult pepsinogens during development.